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PROBLEM TO BE SOLVED: To provide a method for manufacturing clean steel superior in voidability without 
deteriorating mechanical characteristics of the steel by adding Ca, and the cleaned steel. 

SOLUTION: The method for manufacturing the clean steel by adding Ca is characterized by adding a process of 
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is characterized by Ca content in steel, which is controlled to be 0.0008% or less. 



Patent Number: 



JP2002220618 



Publication date: 

Inventor(s): 

Applicant(s): 



2002-08-09 

IWANAGA KOJI; NISHIGUCHI KATSUSHIGE 
KOBE STEEL LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



<i9>B*Bttff/r (J p) 02) ^ ^ i& i^F & ^ (a) <ii>*ih«&»« 

#192002 -220618 
(P2002-220618A) 
(43) &m 0 ¥f£l4*p 8/190 (2002. 8. 9) 



(51) IntCl. 7 

C 2 1 C 7/00 

7/04 

C 2 2 C 38/00 



3 0 2 



F I 

C 2 1 C 7/00 
7/04 

C 2 2 C 38/00 



r-73-r(#%) 
N 4KO 1 3 
B 
C 

3 0 2 Z 



m&mx m&m<o&4 ol (± e jo 





#B&001 -20155( P2001 -20155) 


(71)WSA 


000001199 










<22)migH 


spfSl3^ 1 ft 29 B (2001 . 1 . 29) 




^J&ttFTtf* *|X!BgOT=:T@ 10#26*§ 






(72)fB91# 










^**i^*JS#Br«rS 2TS3Slf 
























^IftiSf^rfr^WSrS 2 TS 3 S 1 # 














(74)ft«A 


100067828 








#a± /jn# ram <*i«) 











(54) bs^s**] tmmz&n?tm&m<DW&ijmR?m&m 



(57) 

[ SUB ] C a ffi JDK J: & tit»M<r)WJ0jm&Vm»M 

-ftmzgm-t&irmizti^x . ^wkb^lt^&c 

a 5- MEI^*-r & IS £ ft flQ^- •§> Z t £ ftfit t "T 
fcwt . IH4>tf)C a 0.000 8%£LT(=ff 




•(2) 002-220618 (P2002-2 2JL8 



imw 1 3 c amuizx hrmmzmm-t&ii&iz 
srftSD-rsi t £*mb-?&m®&iz&titzm&m<om 

[|fl*3«2] frieJSJfiH4'OCa#*JHi, 0. 0 0 
0 8% <K*96tf>»*, WTUt) iXT(cflJ3iiJ2ix*:*> 

[ it aKjs 3 1 «naKfi*a« . * f - y p zmcommz 
m^&i>0>Tt>& li^ii i xti 2 izimcowmum . 

Cattlll 0. 0 00 8%mT(-fPW$ix^tW 
[0001] 

tifzffimRcomm.jf&Rxsttmni.zffl^- h tw* & . 
*wmm&m,i, ®imizwbxmtix^&<?)x\ & 
iz^mftwmw.. mi&m&. mamas* znm&tz 
amitzm^^ixh . 

[0002] 

mffimtuhtz^z, ftWMffimzxi Mtc 
wft£.L*T<&&<r>x\ m^mmmitif l i&TL^t 
-t&m&izii. z^mKtfsmafi^^t <> 

/h*»oi&-fc:4MKSHi:*£fcli, iWWIWMctivvcssi 
sSriSH-Cft S . Cl <0 J: o tclt&M<Wm Zfttc-ofzffl 

[0003] mrie^ft^Sr^a-f-S^Tffii: LT . Mffl* 

izcazmu-f&ztffmtitix^z,. mfomztt. m 
±m&-r&98mx-h&. zcoumizztn*. ai 2 o 3 <7) 

fc&ttiHiJti, C a<50^JPlCj:-?T^^AT;l^5^ 
-MIMttlmCaO-nAliOs.m, ntig 

[00 04] iJt, Caj&!jP<7)££>3:l>BlW±. MIE* 

set o t tii$* $ tL-rizmwzmtf-r h ^a** i&m 



[000 5] c a&dratci ^^C0S?3t* 

-t~~-$XS p p m *> w^gioc a £ Ssflp L&tfixtfS: h Kc 
\,K jR+PPmULt<OCa*«JoL*tth.tf, ^fe^ 

[0006] *,ITt)!*J: 0 . C aaSHKCfc *toH*W 

muimm «tmztix^&. 

[0007] Witf, «f«PF 1 1-1 999 1 
»CI4, BtDtat^BiiftflMIE Lfclfcfc: . CatREMtJt 
£*OhU artH+^CakREMfcO^H-iMESrO. 0 

ooia^o. oo i 5nm.%\,zmm-f&zb*n®Lb 
-r^^r-yu^m^mmumt^m^tix^^. z<rm 
mt. REMbCatzn-smn-t&ztizx'ocam 
mmuiz x h xm & m o i> ox-k o , mmiz r e m 5: £• 

[00 08] #if7-34 04^#tli, C 

a t M gco-^tf-***^' 0 . 0 0 1—0. 01 nM%X 

h%m&f£.bm&mzfflxtz*-^ j >-4 h^^yi^ 

[0009] 

mzx <oftwm*'m&-thi,zhtz o . nm^-i 1-19 
9 9 1 7^'&wnm<mm*izRRMm<mw<cixMz 
maL%< bhMm&<mmRzm&-t&zttfX'Z% 

l±. ftlEM£*Bm-t&tztblzmsaLtiC a|#Wt 

mmBmif-r&tmmmzm§m$:R®-fz t 1 
ti. mz. AT>\sAffl<7)m&i,zte. m&tif<w-vm 

m^%J£b%&tzMZlif-£L<%:\,K bZhtiK 
WjlKCa ^— fi^JP Lfz&. T/l>3ytfX<?>mttm 
WA*VG&*&tfP>t8Mi:iffiL. C afifcfl-£*?±|fc 

jg^tt ^ K#-r & ; t immx'b &zt ^ . 

[0010] HUie¥tfflC^T^?fL^tc75 

izte^x. mwzm&Lx\,^c aitiLftzm&L. mm 
mzmn h m&m & mm.-t & -nmmfc a msum 1 < 
&mztitz®*mizmti2>mi*mt:mm-t h z t tc*> 

[00 11] 

KX'Ztz^miWrHmtli.. C ajfe!iPC±i,jt^«92:ia 

m-humz&^x , mmwzmiFt&c a^^ms. 
m£-t&xmzmvt&bz*>i l zwg£G-t&. &tz. 



:(3) 002-220618 (P2002-2 2JL8 



ffiX'h 0. ^:0. 0 0 0 8 %aTlz£XlfiM~th Z t 

[ o o i 2 1 4 . mmmzm®.-?h z t ^# 

miZ&^X. m*cr>c a-S-flfS**. 0. 00 08%OT 
COO 1 3] 

s#utiit3a»ft <Kiti-s mm trnzmzmm 

[0014] *f&i«jrctt. iWSMffi^Cii^TC a£ 
-H8&J0U ft£8SMMI[£*: L 

mxttrnt h nmmm-m^ . ±»)»»LfciH 
mummjin. *j^<oi«£i**i-4 Basis, 

[0015] ^f&HflfctitvCfci. Cft^lSi: i: 

an l , ^ffiftwitaasr— Mff * 3 . c a muz*. *) ^ 
l , mux •* fc^htmt «i»-r 4 £ 

jft*»4>, flftigie^flK::Ca£i3sflnU ^!feO}taa5: 

[0016] *«BHcDKSttri£fc:*NvC . ^rt3E«l*JW 
-T4A:Afc:asSo$*i.*«rKC aOJBJWi. c aJJMfcKRB 
5e£ivf\ Cafc«cfc«>a£«!:i*(cl!»-f* 

(CaC,, CaCNj, CaCl 2 ) WHfiWfbtl* <ft 

izmzmm-t&Ttmb'gt&itLtzc a * 
wjcsawf * - 1 *a» * . friB 'ttfcH* 

a A 1 . CaS i #*«j&ff ^ftS . ft. ^*CCaJ 

asjp-fs^ffiti, mzmfeztii*. ^y^^^->3> 
&&mmim (scats) . v*-*-? 

tc ZWWfbtii . i§«!tcfSffi^^DT- £ & i: v ^ 
4>, !7>f-\*-7.f-FiSOTff* L<. l¥»CtiCaAl 
•74 -\*-. CaS i V-f-^-lKv^i^teSCaA 1 *?A 
fttSCaSi v^-V-^rt'^ffiffl-tS^iiAW 



[0017] lafvOC a«7>aSflni(i. ^tcGgJg^ix 
&^*>\ C aflMMft»T\ #4 L <»40 . 0 0 1 0%W 
±, J:9*?4L<U:0. 00 1 5%&±. 0. 00 3 5 
%fcJ.T-C*> S.Ca 0 . 0 0 10 %5feiS-C'#> & t 

fe^fcTZmitthZ btfiX'b^^hXhh. itz 
0. 003 5%Sr^^.4t, CaW^f^W, 

[00 18]*». Z0MlZLXCa.maK.Xhit 

tpCDCafS.ftZ+ttlzmZ-t&ZbtfX'Z-r. I+CC 
aj£^TS#-ri»i:^tt* 5 (RT-r&*^T-$>4„ 
T\ CasEji-tli. ^£H4^i£SkRJEL£)£ 
LfcBKBHl ( C a O ) ; tfffiHj t com-&m<tVi) ( m C a 
O'nAljO,, m, nteEftm.) : VHzMfSLX^i 

c aMttmcommcoc a 

[0019] JlCl-C. ?§^4><7)C afi!c^-$ri«JE^*-r4 

mfomrmit, mzmfeztx.-?. mm, mm^Mmm 
gsufxm (rh&> . «as!»±i!>:#^a (vod 
a) swDgwfrfflwr sat-*-* i k * { -c-# s . ttzmn 

SlSrfS^-T^i:. ^9«ffC a t Kfgk^KJC^J: 4C 
aO<O^£* < (eJi$iXl>tf0-C-. C aOjft£-£jffM>fi0>6 

[0020] *JHB<0*«fct— «^<>*»t:-r4 SWT', 
tlT^, lufB^I^Si: LT. VOD^i (01)* 

[002 1 ] 1«. ffl«H<Oil«*«l3eU, ^>-r 

«E^s^v<-3syMEna«a56ii, mn^zmfc 

*'x*D5i:^ t izx *)mmt:MftL%tfh . JSW* 
WCa«^5rj«JI^*-r«.c:i:3& t »4Lv>. 
[0022] BJKJSEBftitOjfefrJi. ?M34tc^*-T4 
C a j£##>£tgtt Klt^S * JWT * * t ^U'^HC * "Cffi 

$|$ix4^kLTl 3 3PaaK'5-2 0m *F 
4L<t±133P atlTt 10-1 54HSKMf*titf <t 



■(4) 002-220618 (P2002-2 2 JL8 



\>\ *ffi*#l 3 3Pa£S;iftt. J8fW<0CalS#S: 
Sfe*CJ:'3»«^Ca*qrL<««$it49*tt, B 

too 2 3] 4fc. iniKTvStttfxfc LTt±. T;Ud-y 
ixft#\ miie^S1t^.X$r 2 0 — 4 0 ( 1/min.i 

[00243 t9ie*BEi$*xgtt. c eLumzm-mn 
•mmmmz&^x . ±je<o*a< c agfta&ejtetf & 

&m&t><7)c aiAic i sMf^ss-nijS-rs c t £ a w 

[00 25] JfttyHctswcu. H?ieME^*^J; 918 
WattiJO. 0008%jaTfc*-i 
Ll\ «ffl»*a<OC a£3r*a*0 .000 8%£&£ 

[0026] *»^<0*ffi«i> C agsjptc J; * j|f?»M«) 

f*£lftijiiJK-f ft £ b tfX'Z ft . **HeoRJS#i£fc: J: 
oT»6*l.4»i» «+<OCa-§rtr*0*O. 0008% 
OTifcTffiM&SitT&O. iSSMitcfeft-T^ft. L*>t> 

ft^<mmi>mmzMwztix\-ih<?>x\ mmi&v 
mtmcDMMzmixfzhcotm^ti. *ti&#mmx'*> 
h« -ttchib. c simMzx zffiftmiz&^x , m<*cr> 

C aMl* { 0 .000 8%iTF ( 0%£-£tf ) iZiSM 

[00 27] mtli. ftf%¥ 1-3 AO A ^fRKRJ* 
SttT^fttRSNt-X-f-M h^Xx>-UXi3(i, Ca 
Z-S^hmWMXUhhtf. B&tfN ^Ssfla* £RRS£ 

^4wfctcJ:9}SJ^*ffl±Stffc#*Bfcii, 3MBS 

<7)C a «ft(i , 1 2 — 4 2 P p m t *»!8««Ett*i6"C 

mzxr-yt-^fflco-ftWlzte^X . fflrp<r>c 
a # qfffi# 0 . 0 0 0 8 %UTIC 4 T'ffltMS flfcitiW* 
«i. -f:tL&fcmMX$)$>t3jr£L>1X&. Ca^t 



»i. ^Wltf^VMaif*?* L< , 0. 0008% 

jar. <to04L<(io. ooo 5%ixrtzvmthz 

ttmmztx.. *%LWX'\zo%h^M%h« 

[ o o 2 8 ] ^r*>, msn^izx o C a^ 

if 4 LV ^»aH4J2lT<oa 0 X'S> ft . 
[00 29] C:0. 2%OTT^).S ( 0%5r#fSr 

^jmxhh. tztzt. o. 2%*«iiTasjirf *tc 
r^e^u wt&mzmm$£&&-re>x\ o. 2%w 
Tc«»r ft z t wmmzixz . 

[00 30] Si : 2%UJ.Tt-r^ (0%^-^4^r 
. Sid AKSitS'JfcLTasiD^ix&TCfg-C'S)!.. 
^r'L, 2%£MZXmi)a-t&tM<tZm£k1-2><7>X\ 2 

[00 3 1 ] Mn : 2 XfiiTOfe S (0%5r^4^ 

^> . Mn«, s i tmmmwfflit txmazti&Tcm 
x-h*). 2%vxnzmw-?hzttim£ u>. 2%$rti 

[0032] feLhli. *m*vm*f$.ttTh 0 . ^SP 

f e mPF*\m^mjiX'hh „ #*mij<z>3&* 
mthzttfim^ixh. 

[0033] P&t^SJi, ^ftt LT«EL , W^PbI 

S<o**»{i, <Sv^k3&*#4U<. ^ix-^iiP: 0. 
0 3%lilT,S: 0. 025%JiTFh-t&. 
[0034] *«Wt:*itt4*cOC aim<7Xt¥l&ft 
it, £K>1&£L<l±, Ar>l<xm<rXt¥f8.ft&f8.X'h 

XT-yuxmcom-ziz, mwzmFt&c a&wz 
x h\mm<r>i&T¥&mxh <o . c a^^m^zx ft 
jtSHtwasrafSS**** £ ^fr^x-h ft . 

[0035] BUie^^^l^X^i; LTJi. C r S: 1 2~ 
3 0%, $74L<<±1 5~2 096*W^&«T&*ltf. 

M. *fm®-ft^XT->l^x^*^ff^iifto b5K^-x 

1. SUS302. SUS303. SUS3 03e. S 
US304, SUS304L, SUS304N1, SU 
S304N2. SUS304LN. SUS305. SU 
S309S, SUS310S, SUS316. SUSS 
16L. SUS316N. SUS316LN. SUS3 
16J1. SUS316J1L. SUS317, SUS 
317S. SUS317J1. SUS321, SUS3 
47. SUSXM7. SUSXM15J1^J ISI 



•( 5) 002-220618 (P2 0 0 2-2 2JL8 



tt" . S U S 3 2 9 J 1 CO J I sailgfcJgASfflJSfc*-*- 

blXlt. SUS405. SUS410L. SUS43 

0. SUS430F, SUS434. SUS447J 

1. SUSXM2 73SC0J I s$fg(;:5t#>.g>&jft£:frl- 

Xft Uli. SUS403, SUS410, SUS4 
10. J 1, SUS416. SUS420J1, SUS4 
20J2. SUS420F. SUS431. SUS44 
OA, SUS440B, SUS440C, SUS440 

a*#>s. mummmt^^yuxmb lxu. sus 
6 3 0, sus 6 3 i^coj i smmz&ib^mm.^ 

[0036] *§%WX'li. SUS316^, SUS31 
7^. SUS321^, SUS34 7^f^-Xft 

[00 37] 



WSfcfrfc-ofcl*. Ca£0. 0 0 2 5 «*«i+(:assn 
Jfcfr£tO;t.-Cfifc#ll8gS-*T-?A:&, 13 3. 3?*W.Tcd 

[0038] 

mm i -7t mmtt&x'Mz mm ttz . m t>titz®m 

coo39] [i*&j&ftftm&bixtzm<?&&&ft<wt 

[0040] mmmm.)mt>tifzmiMz^xTiG 
mmzmmt. ^M-Yim.^^. tx^i > iz 

[004 1] 



Nc. 






C 


Si 


Mn 


P 


S 


Cr 


Ni 


Mo 


Cu 


Ca 




0.013 


0.50 


0.65 


0.023 


0.001 


16.42 


1218 


2.07 


0.06 


O.00055fcjffi 






0.015 


0.49 


0.64 


0.024 


0.001 


16.42 


12.18 


2.08 


0.07 


0.0008 






0.013 


OAS 


066 


0025 


0001 


16.70 


12.25 


207 


0.13 


0.0008 






0.015 


0.49 


0.67 


0.023 


0.001 


16.42 


12.29 


2.07 


0.07 


0.0008 






0.013 


0.46 


0.67 


0024 


0.001 


16.43 


12.26 


2.05 


0.06 


0.0007 






0.014 


0.45 


0.67 


0.024 


0.001 


16.57 


12.26 


2.06 


0.09 


0.0005^?g 




H850IJ7 


0.013 


0.47 


0.67 


0.024 


0.001 


16.50 


12.27 


2.08 


0.10 


0.0007 






0.012 


0.53 


0.65 


0.023 


0.002 


16.28 


12.50 


2.11 


0.04 


0.0012 






0.010 


0.51 


0.61 


0.022 


0.003 


16.51 


12.42 


2.09 


0.08 


0.0017 






0.013 


0.50 


0.65 


0.023 


0.001 


16.34 


12.21 


2.08 


0.08 


0.0013 




fct««4 


0.011 


0.49 


0.64 


0.024 


0.001 


16.35 


12.51 


2.09 


0.06 


0.0017 




tt««5 


0.015 


0.45 


0.67 


0.024 


0.001 


16.47 


12.51 


2.07 


0.13 


0.0011 




tt««6 


0.014 


051 


0.66 


0.025 


0.001 


16.62 


12.59 


2.07 


0.06 


0.0014 






0.014 


0.54 


0.66 


0.026 


0.001 


16.46 


12.34 


2.05 


0.08 


0.0012 






0.015 


0.45 


0.65 


0.023 


0.001 


16.38 


12.36 


2.06 


0.06 


0.0013 




Jt««9 


0.014 


0.50 


0.65 


0.024 


0.001 


16 37 


12 45 


2.10 


0.06 


0.0010 





[0042]^1J:*), C aimZWE.®&th*$£f% 
ORjt^Srffl^fcfltt. Ca#W0. 0 00 8% 

yrizi&mzixx fc o , mmmz i>m.x ^zzt 
comment L<mwzKxti*), m&mzmtix^& 

Z b SriMISLTl^. 

[0043] zixizttt. itmmnc a-&nm.&^-m 
o. ooo8%^si, t- v&tf.tfJFgfex'mm 

mPt&X'h -otz. Z cr>$£$k X 0 . 7 tV tfy /fx £ tfc& 



1xSreX#T^-l»0. 0 0 08%tIKtCatWfS:fi 
M-TI. i t C b im hfrttotz. 

[0044 ] 

[^^*] *ft*mmm%mz±tL\f. ireemm 

COtzMzmm LtzC a titttZ 0 . 0 0 0 8 WF* "Cfc 

%.Lxwm-?&zbtfX'Z, zn&m. m»mti>*>*> 
A,<r>zb, mmmz t iwifcii* - 1 



:(6) 002-220618 (P2002-2 2JL8 



m 1 ] ®M*<r)C af&.ftZ®E.mtt&mW. (VOD) 5 : &I8 

1 : imSS.Mjs.RX/V~ >V 'J vr&W. 

[01 ] 




Ff— 4K013 AA02 AA07 BA01 BA05 BA08 
BA11 BA14 CA01 CA02 CA05 
CA11 CB01 CB02 CB04 CC02 
CE01 CE05 DA03 DA08 DA12 
DAI 3 EA07 EA16 EA18 EA25 
FA02 



